Interaction of the hexamethonium derivative W84, an allosteric effector at muscarinic cholinoreceptors, with rat brain nicotinic binding sites.
The hexamethonium derivative W84 (hexamethylene-bis-[dimethyl-(3-phthalimidopropyl)-ammonium bromide]) combined with atropine has an overadditive protective action against organophosphorus intoxications. It affects allosterically the binding of (-) [3H]N-methylscopolamine [(3H]NMS) to muscarinic cholinoceptors. Because nicotinic receptors are involved in organophosphorus intoxications, the interaction of W84 with nicotinic cholinoceptors was investigated. (-) [3H]nicotine (2.5 nM) was used to label nicotinic binding sites in rat brain membranes in 50 nM Tris, pH 7.3 at 23 degrees. Under control conditions, (-) [3H]nicotine-binding revealed a KD of 4 X 10(-9) M and a Bmax of 53 fmol/mg membrane protein. W84 inhibited (- ) [3H]nicotine-binding with an IC50 of 3 X 10(-5) M by reducing the binding affinity. The IC50 of hexamethonium was 20 X 10(-5) M. At 10(-4) M, W84 did not affect the dissociation rate of (-)[3H]nicotine, suggesting a lack of allosteric activity. For sake of comparison, the action of W84 was checked on [3H]NMS-binding (control: KD approximately 1 X 10(-9) M, Bmax approximately 500 fmol/mg prot). W84 inhibited the binding of [3H]NMS (0.5 nM) with an IC50 of 1.5 X 10(-9) M. At 10(-4) M, W84 prevented [3H]NMS-dissociation almost completely, thus displaying the allosteric action at muscarinic cholinoceptors. In conclusion, the results of the (-)[3H]nicotine-binding experiments point to a pure competitive action of W84 at nicotine cholinoceptors, lacking any allosteric effect. This competitive action may contribute to the protective effect of W84 in organophosphorus poisoning.